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ABSTRACT 

(1) Two species of Coenogonium are treated. C. interplexum Nyl. 

(2) C. linkii Ehrenb. is redetermined for C. subvirescens (.Nyl.) 

F.hrenb.; C. subvirescens (Nyh) Nyl. must l)e reieclcd as a » omen 

(3) it is emphasized that C. linkii Ehrenb., type species of this 

to include C. ndmaou (Nyl.) Nyl.. C. lepriturii (Mont.) Nyl. and 
also C. boninense Sato. 

(4) C. hnplexum Nyl.. C. curvulum Zahlbr. and C. disjunctum Ny. 
are suggested to be very near to C. interplexum Nyl. 

INTRODUCTION 

Coenogonium subvirescens (Nyl.) Nyl. was first recorded by Zahlbruckner (1933: 
26, front Nantou Co., Rengechi (^s^rtfe], leg. Asahina 374.). This name had been 
used by Zahlbruckner for a species with simple spores in his Section Holocoenis. 
Another name C. boninense Sato was reported by Asahina (1939: 630, pi. 303, f. 1-4) 
with a question mark indicating uncertainty, as to whether it had been collected from 
Taiwan (no voucher specimens were mentioned). C. boninense is also characterized 
by having simple spores, this name was also adopted by Syo Kurokawa in 1964 for 
a fertile specimen collected from Taitung Co., Hsinkang (#iff£). leg. Suzuki, s.n. 
Dec. 5, 1939 (TAI). It is believed that these two names must refer to the same 
lichen. Recently, another fertile specimen of this genus (Hualien Co., Hoping (ifn^), 
leg. Lai 2040 ) with 1-septate spores was collected, which evidently is a new record 
for Taiwan. The nomenclature of these two taxa is discussed in the present study. 
The author is deeply indebted to Mr. Ming-Jou Lai, a graduate student of Institute 
of Dendrology, Forestry Dept., N. T. U„ for his assistance in various ways in the 
preparation of this paper. Sincere thanks are due to Dr. Charles E. DeVol, Botany 
Dept., N. T. U., in reviewing the manuscript. 

COENOGONIUM EHRENBERG 

Coenogonium Ehrenb. apud Nees von Esenb., Horae Phys. Berol. 120.1820.—Type 
species: C. linkii Ehrenb. 

Thallus spongy byssoid. Fungal hypae forming a network over the algal threads. 
Apothecia scattered on surface of thallus, round, short stalked or sessile; asci 8- 
spored; paraphyses unbranchcd, often clavate at the tips; spores hyaline, fusiform 
or ellipsoidal, simple or 1-septatc. 
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Symbiotic algae: species of Trentepohlia and Physolinum (phycobiont of C. 
mondiforme Tuck.). 

Tropical. 


Key to species of Coenogonium in Taiwan 

Spores simple; apothecia dark orange or red, 0.8 mm. in diameter, 

sulked. C. linkii Ehrenb. 

Spores 1-septate; apothecia yellow, 0.5 mm. in diameter, nearly sessile 

.C. interplexum Nyl. 


COENOGONIUM LINKII EHRENB. 

Coenogonium linkii Ehrenb. in Nees von Esenb., Horae Phys. Berol. 120, pi. 27, 
1830. sens. lat. (Type from Brasil, Santa Catharina, leg. Chamisso. s.n.) 

C. controversum Pers. apud Gaudich. in Freycinet, Vey. Uranie, Bot. 214, 1826. 
ms. iileg. 

C. linkii Ehrenb. var. leprieurii Mont, in Ann. Sci. Nat. Bot., 3 ser., 16 : 47, 1851. 

Type from French Guiana, leg. Leprieuri, s.n.) 

C. leprieurii (Mont.) Nyl. in Ann. Sci. Nat. Bot., 4 ser., 16: 89, f. 15-19, 1862. 

C. leprieurii (Mont.) Nyl. var. subvirescens Nyl. in Ann. Sci. Nat. Bot., 4 ser., 16 : 
89 . 1862. (This variety was described from French Guiana without collector) 

C. subvirescens (Nyl.) Nyl. in Flora 57: 72, 1874. nom. dub. (Type from Brazil, 
Amazonas, Rio Negro, leg. Spruce 28) 

C. boninense Sato in Journ. Jap. Bot. 8: 390, 1933; ibid. 10 : 17, f. 1. 1934. syn. nov. 

Type from Bonin, Isl. Hahazima, Mt. Sekimon, leg. Sato 106 ) 

Holocoenis leprieurii (Mont.) Clements, Genera of fungi, 174, 1909. 

Thallus shelf-like, pannose, orbicular or reniform in outline, dull yellowish-green. 
Phycobiont Trentepohlia, partially covered with colorless anatomosing fungal hyphae. 
Apothecia 0.8 mm. in diameter, round, dark orange or red, stalked, margin pale; 
disk flat or convex; paraphyses septate, 1,2/s in width, apices clavate; asci fusi- 
form-cylindric, 5.0x50/1, 8-spored; spores simple, fusiform-elliptic, 3x7.5/i. (PI. 2) 
Specimens examined: 

Taipei Co., Kankou («»), DeVol 9055 (TAI), on bark. 

Taitung Co., Hsinkang (#r®), Suzuki 19972, Suzuki s.n. Dec. 5, 1939 (TAI), on 
bark of Persea japonica Sieb. & Zucc. 

Four other collections were made from the same locality at Kankou, Lai 2192, 
2206, 2207, 2215 are all sterile; these may be considered as only slightly lichenized 
Trentepohlia. 

When establishing C. linkii as the type species of this genus, Ehrenberg (1820) 
illustrated the spores of this species as simple, however Santesson (1952: 407) as¬ 
sumed that this might be incorrect on account of Ehrenberg’s primitive optical 
equipment and this opinion is shared by Uyenco (1963 : 222), the septation of the 
type specimen needs to be re-examined. 

Montagne (1851) established the variety leprieurii because of the supposed 
difference in color of the apothecia. He did not mention the septation of the spores, 
but an isotype specimen studied by Santesson (1952: 407) revealed that this was 
mistreated. The color of the apothecia is supposed to be the character which 
differentiates C. leprieurii (Mont.) Nyl. from all other species of Coenogonium and 
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C. leprieuii has been regarded as a species with simple spores (Nylander 1862a: 
Vainio 1896; Zahlbruckner 1907: 128 & 1926: 149; Dodge 1933: 397). The septation 
of the spores of type specimen of this species should also be re-examined. 

While C. linkii has long been considered to be a species with 1-septate spores 
(Nylander 1862a; Zahlbruckner 1907: 128 & 1926: 149; Karling 1934; Fink 1935: 141; 
Uyenco 1963; Hale 1969: 184) it has rarely been thought of as being a simple-spored 
species (Redinger 1933, p. 203). Nylander (1862a) redescribed C. linkii Ehrenb. as 
being very near to his C. leprieurii (Mont.) Nyl. except for the septate spores and 
the wider filaments and paraphyses, but apparently Nylander did not re-examine 
the type specimen of C. linkii to check on the septation of the spores, however, he 
mentioned it had simple spores with only pooly developed septa. Fink’s (1935: 141) 
statement "spores becoming 1-septate” is ambiguous. Uyenco (1963b: 222) noted 
material with very thin septa which could be very easily overlooked unless carefully 
stained, but lichens with similar thalli having apothecia with simple spores he 
would tentatively call C. leprieurii. Fink may be right (1935: 141) in citing C. linkii 
var. leprieurii Mont, as a synonym of C. linkii Ehrenb. but he clearly described C. 
linkii as a species with 1-septate spores. 

Nylander (1862a 89) established the var. subvirescens of C. leprieurii (which was 
later changed by him to C. subvirescence in 1874) based on a sterile specimen and 
distinguished only by its thinner algal threads. It was proposed first by Santesson 
(1852 ; 407) that C. subvirescence should be rejected as it is a nomen dubium and 
cannot be proved to be related to C. leprieurii. The name has been used for species 
both with simple spores (Malme 1947: 17) and 1-septate spores (Dodge 1933: 398). 
Ascospores examined by Dodge were not mature but seemed to be slender and 2- 
celled. Dodge (1933: 402) also mentioned a sterile specimen which evidently had 
very young algae as C. subvirescence under his name C. pannosum Mull. 

M. M. Sato (1933: 390 and 1934: 17) established C. boninense from the Bonin 
Islands, which was said to be allied to C. leprieurii but easily distinguished from it 
by its smaller algal cells. This character can not be used in differentiating C. 
boninense from C. leprieurii or C. linkii as Uyenco (1963 a and 1965) has pointed out 
because the algal filaments vary greatly in width and can not be used to characterize 
the species of Coenogonium. 

Uyenco (1963b) reported on C. interplexum Nyl., C. interpositum Nyl., and C. linkii 
Ehrenb., based on his specimens Nos. 65, 67, 66 respectively, which he collected from 
the same locality in U. S.A. (Low hammock near Sanford). However, a preliminary 
comparison with their descriptions does not reveal any marked differences which 
would suggest that they should be accepted as specifically different. This also holds 
true in a similar way for the descriptions of C. interplexum Nyl. and C. disjunctum 
in his above mentioned paper. These taxa seem difficult to separate and may be 
regarded as a species complex. The numerous species of Coenogonium established 
by Nylander (1862a) and other later lichenologists and the species enumerated by 
Dodge (1933), Uyenco (1963b) which were also cited by Hale & Culberson (1970: 
512) all need further study. Dodge (1933 : 396) commented that few characters are 
available for separating the species of Coenogonium except that of spore size and 
septation and so he said that for lack of time he was following the traditional 
arrangement and using the diameter of algal filaments to distinguish species. It is 
clear that almonographic study of Coenogonium is badly needed and will certainly 
involve considerable revision of the presently accepted names. 
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COENOGONIUM INTERPLEXUM NYL. 

Coenogonium interplexum Nyl. in Ann. Sci. Nat. Bot., 4 ser., 16: 62, pi. 12, f. 20, 
21. 1862. (Type from Columbia, Linding 2561) 

Thalius adnate, pannose, greyish green. Phycobiont Trentepohlia, hyphae 
ascolored. Apothecia yellow, 0.5 mm. in diameter, round, margin pale, nearly sessile; 

flat or concave or convex; paraphyses about 1.2 u in width, septate, apices 
davate; asci fusiform-cylindric, 6.3x50 /x, 8-spored; spores 1-septate colorless, 
ellipsoidal, 2.5X9 pi. (PI. 1. Top fig) 

Specimens examined: 

Hualien Co., Hoping (SFp) Forest Station, 4th Compartment, Lai 2040 (TAI). 

This species was collected in a deciduous broad-leaved forest about 1500 m. above 
sea level. This lichen was associated with the moss Leucoloma molle (C. Muller) 
Mitten or adnated on it and growing on twigs of Piper kadsura (Chois.) Ohwi which 
were twining on the basal portion of a slender trunk of Lithocarpus uraiana Hayata. 
Fruiting bodies were abundant. 

Coenogonium interplexum seems to be a relatively good autonomous species 
characterized by somewhat yellowish apothecia and apparently 1-septate spores, which 
was selected by Vainio’s (1921) as the type species for his Section Coenobiatorina. 
The oblique nature of the spores of this species needs further study. Asahina (1928: 
in & 1939: 631) recorded this taxon from Japan which was identified by Zahlbruc- 
kner for a species with curved I-septate spores. While Uyenco (1963b: 220-221) 
used the name C. implexum Nyl. for a species with oblique 1-septate spores and C. 
mterplexum Nyl. for a species with linear 1-septate spores. Fink (1935: 141) reported 
C. interplexum, C. linkii and C. disjunction all have oblique (1-septate, uniseriate) 
spores. Santesson (1952: 408) mentioned C. curvulum Zahlbr. being the only species 
characterized by having curved spores that he knew of. 

When establishing C. implexum, Nylander (1862a) stated that it was similar to 
C. interplexum but its algal cells were a little smaller, spores a little larger, and 
paraphyses thicker. It is evident that C. implexum Nyl* 1 2 3 *; type from Australia, 
Victoria, Jarvin, leg. Ferd. Muller s.n. and C. curvulum Zahl<*\; type from Java, 
leg. Schiffer 3056 and even C. disjunctum Nyl'*’., type from Martinique and Cuba, 
leg. Wright 170 are very near to C. interplexum and so should be placed in the C. 
mterplexum group. 


THE LICHENIZED ALGAE. 

Culture methods: 

Individual filaments from the thallus were picked up by means of fine forceps 
and washed in sterilized distilled water, and then inoculated into flasks containing 
Bristol’s inorganic medium (Bold modified form 1942), and soil water medium (Starr 
I960) which contained a small amount of CaCO t (Uyenco 1965). The cultures were 
placed under continuous fluorescent light and kept at approximately 20'C. 
Observations: 

Two days after introducing the algae, the cultures were examined for vegetative 
growth. The fungal partners began to separate from the algal threads. Fungal 

(1) Ann. Sci. Nat. Bot.. 4 ser. 16 : 92, 1892. 

(2) Ann. Crypt. Exot. 1: 164. 1928. 

(3) Bot. Zeit. 20: 178, 1862. 
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hyphae disintegrated after four days, allowing the algae to grow independently. 
The cell walls of the algae thus appeared clear and branches were formed. 

Trentepohlia of C. interplexum (PI. 1, Bottom fig.) Algal filaments thin, 
vegetative cells of the erect filaments cylindrical, about 7.5/i in width, 32.5 ft in length. 
With numerous oval, elongated, somewhat irregular and disc-shaped plastids, together 
with yellow and orange oil droplets in the cytoplasm. Branchings were formed in 
all directions in the absence of the fungal hyphae. Prostrate branches were small 
and somewhat moniliform in shape. Terminal cells were thinner, rounded, but 
sometimes pointed, shorter than the other cells. The terminal cells became swollen 
after a period of one week. The vegetative filaments of this symbiont very closely 
resemble those of T. abietina which was also isolated from C. interplexum by Uyenco 
(Uyenco 1965). 

Slightly lichenized Trentepohlia of sterile thalli (Lai 2207) (PI. 3. Top fig.) 
Vegetative cells are ellipsoidal or cylindrical, 25 ti in width, 51.5 ft in length, 
filaments branching at right angles, 3-5 buds are formed on 2-day old cultures. 
Terminal cells are swollen and appear larger than the other vegetative cells of the 
filament. Branching occurs on both sides. 

Slightly lichenized Trentepohlia of sterile thalli (Lai 2215) (PI. 3. Bottom fig.) 
Vegetative cells are cylindrical, 23.7 /j in width, 56.9 /j in length. Branchings occur 
on both sides, dichotomous, at almost right angles to the main axis. Buds appeared 
after 2-days of culture, 3-5 buds were formed on one of the main filaments. Buds 
are round, some occur at the nodes (these look like zoosporangia). 
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Explanation of figure 

Plate 1. Coenogomum interplexum Nyl. 

Top: 1 -septate ascospores (x 1000). (left and right) 
Bottom: Thallus filaments ( x 400). 
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Plate 3. Slightly lichenized Trentepohlia from sterile specimens. 


Top: Slightly lichenized Trentcpohlia of sterile thalli 
(Lai 2207) showing filaments partially covered with 

Bottom: Slightly lichenized Trentepohlia of sterile thalli 
(Lai 2215) showing filaments partially covered with 
anastomosing fungal hyphae ( x 400). 



